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Abstract

Background: Most clinicians easily diagnose typical clinical signs and symptoms of herpes zoster.
However, in certain circumstances and in special populations, herpes zoster can present with rare
manifestations and can cause potentially life-threatening complications. Clinicians must be aware
of these presentations and be prepared to perform appropriate diagnostic studies. Clinical
importance of herpes zoster arises from mainly its complications. Quick identification of these
complications and proper early management are essential to decrease their severity and improve
outcomes.

Herpes zoster, or shingles, is a self-limiting,
dermatomally localized painful blistering rash
caused by reactivation of varicella zoster
virus (VZV), the causative agent of chicken-
pox [1]. VZV is a ubiquitous, double-stranded
DNA virus which belongs to the subfamily of
human alpha herpes virus [2]. In the course
of herpes zoster, there is usually no fever or
other systemic symptoms [3]. Clinical impor-
tance of herpes zoster arises from mainly its
complications, especially pain. Quick identi-
fication of these complications and proper
early management are essential to decrease
their severity and improve outcomes [4]. In
this review we aimed to focus on herpes zos-
ter complications in a detailed manner. Com-
plications of herpes zoster can be classified
into four categories according to affected
system; cutaneous, ocular, neurological and
visceral [1,3]. Complications also develop
acute, chronic or both. Complications affec-
ting skin, eye, and nervous system are rather
common, whereas complications in visceral
organs are relatively rare (Table 1).

Neurologic and Ocular Complications 

Herpes Zoster and Pain

Pain is the most annoying symptom of herpes
zoster. It often precedes and generally accom-
panies the rash. But, approximately 20% of
patients will continue to experience pain per-
sisting 4 weeks after rash healing, a condition
known as postherpetic neuralgia (PHN) [5].
PHN occurs with sufficient frequency that it
should be considered a part of the natural
component of the disease. For pain classifi-
cation, two methods are preferred. The easi-
est approach is to term all pain developing
immediately, preceding or after zoster as "zos-
ter-associated pain" (ZAP). Another classifica-
tion system separates acute pain (within the
first 30 days), subacute pain (between 30 and
120 days), and chronic pain (lasting >120
days) [6]. 

Two different but overlapping mechanisms
appear to be involved in the pathogenesis of
ZAP: sensitization and deafferentation [7].
Sensory nerves that mediating pain (nocicep-
tors) become sensitized following injury, re-
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sulting in continuous discharge and periphe-
ral sensitization (hyperexcitability). Prolonged
discharge of the nociceptor enhances the dor-
sal horn neurons to afferent stimuli and ex-
pands the dorsal horn neuron's receptive field
(central sensitization), leading to allodynia
and hyperalgesia [8]. Allodynia, is a pain due
to a stimulus which does not normally pro-
voke pain such as light touch. Hyperalgesia
is an extremely painful reaction to a stimulus
which is normally producing mild pain. In ad-
dition, neural destruction causes sponta-
neous activity in deafferented central
neurons, generating constant pain. The spi-
nal terminals of mechanoreceptors may con-
tact receptors formerly occupied by C-fibers,
leading to hyperalgesia and allodynia [9]. The
loss of function or death of dorsal horn neu-
rons, which have an inhibitory effect on ad-
jacent neurons, contributes to an increase in
activity being transmitted up the spinal cord.
The central sensitization is initially temporary

(self-limited), but may become permanent.
According to its quality, three basic pain
types have been described: 1- constant, mo-
notonous, usually burning or deep, aching
pain; 2- the shooting, lancinating (neuritic)
pain; and 3- triggered pain (allodynia or hype-
ralgesia) [7,10]. Age is the most significant
risk factor for development and persistence of
PHN. Other risk factors for PHN include the
presence of prodromal pain, severe pain du-
ring the acute phase of herpes zoster, greater
rash severity, more extensive sensory abnor-
malities in the affected dermatome and, pos-
sibly, ophthalmic (as opposed to thoracic or
abdominal) herpes zoster [5,11]. Postherpetic
neuralgia affects up to 34% of those with zos-
ter in the general population, but about 60%
to 70% of patients age 60 years and older who
develop zoster [9]. In some patients skin rash
may develop without any significant pain.
Conversely, there may be strong unilateral
pain without cutaneous lesions. This situa-
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Cutaneous and
Mucocutaneous Sites Neurological Ocular Visceral

Acute
complications

Cutaneous VZV disse-
mination 
Bacterial superinfec-
tion 
Cellulitis
Zoster gangrenosum 
Zoster haemorrhagicus 
Septicemia 

Meningo-encephalitis 
Aseptic meningitis 
Granulomatous arte-
ritis 
Segmental pareses 
Cranial nerve palsies 
Peripheral nerve pal-
sies

Conjunctivitis 
Episcleritis/scleritis 
Uveitis 
Keratitis 
Iridocyclitis 
Secondary glaucoma 
Acute retinal necrosis 
Loss of corneal sensa-
tion 
Optic neuropathy 
Ptosis 
Mydriasis 

Neural extension of VZV
infection
Bronchitis, Pleuritis
Esophagitis 
Gastritis,  Enterocolitis
Peritonitis
Cystitis 
Myositis 
Pericarditis
Visceral VZV dissemina-
tion 
Pneumonia 
Hepatitis, Pancreatitis
Myocarditis, 
Arthritis 

Chronic
complications

Persisting zoster 

Scar formation (atrop-
hic scars, hypertrophic
scars) 
Hypo/depigmentation 
Granulomatous skin
lesions 
Pseudolymphoma 
Manifestation of pso-
riasis (Köbner’s pheno-
menon)

Post-herpetic neural-
gia 
Guillain-Barre´
syndrome 
Transverse myelitis 
Ascending myelitis
Motor neuropathy 
Autonomic dysfunc-
tion
Granulomatous ce-
rebral angiitis 
Diaphragmatic pa-
ralysis 
Bladder dysfunction
Sensory loss 
Deafness 
Cicatricial lid scarring 
Vestibular dysfunc-
tion 
Abdominal hernias

Keratitis 
Chorioretinitis 
Retrobulbar neuritis 
Vasculitis 
Panophthalmitis 
Atrophy of optic nerve
Progressive outer reti-
nal necrosis 

Table 1. Complications of Herpes Zoster



tion is named as zoster sine herpete [12,13].
Pruritus, paresthesia, dysesthesia and anest-
hesia are other abnormal sensations which
can persist after healing of skin lesions [14,
15]. Management of PHN is not easy and vac-
cination for prevention of PHN may be the
choice of future [16].

Long list of rare and atypical complications
are encountered especially in high-risk popu-
lations. Immunosuppression is the major risk
in this group and it increases the morbidity
and mortality associated with herpes zoster.
It may be associated with malignancy (espe-
cially hematological), HIV infection or medi-
cations used for organ transplantation or
autoimmune disease (corticosteroids, che-
motherapeutic agents, cyclosporin and tacro-
limus) [17].

Development of herpes zoster at cranial re-
gion has special importance. Involvement of
cranial nerves has high complication risk.
Fifth cranial nerve (trigeminal nerve) has
three branches; ophthalmic, maxillary, man-
dibular. In ophthalmic zoster the eye is affec-
ted in two-thirds of cases, especially when
vesicles on the side of the nose indicate invol-
vement of the nasociliary nerve (Hutchinson’s
sign) [18]. Hutchinson’s sign is a powerful
predictor of ocular inflammation and corneal
denervation. Also vesicles on the lid margin
are virtually always associated with ocular in-
volvement. Ocular complications include
uveitis, keratitis, conjunctivitis, conjunctival
edema (chemosis), ocular muscle palsies, pa-
ralytic ptosis, proptosis, scleritis (which may
be acute or delayed for 2–3 months), retinal
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Figure 1. Unilateral distribution herpes zoster involving the mandibular branch of the fifth (trigeminal) nerve; a
few vesicles cross the midline at chin (A). Tongue (B), conjunctiva (C) and earlobe (D) involvement. (Red color at the

skin background is due to rifampicin application)



vascular occlusion, acute retinal necrosis and
ulceration, scarring and even necrosis of the
lid. Involvement of the ciliary ganglia may give
rise to Argyll–Robertson pupil [18, 19]. Ante-
rior uveitis and the various varieties of kera-
titis are most common, affecting 92% and
52% of patients with ocular involvement, res-
pectively. Sight threatening complications in-
clude neuropathic keratitis, perforation,
secondary glaucoma, posterior scleritis/orbi-
tal apex syndrome, optic neuritis, and acute
retinal necrosis [6, 20]. Ophthalmic nerve
sends branches to the tentorium and to the
third and sixth cranial nerves, which may
explain the meningeal signs and, occasio-
nally, the third and sixth cranial palsies as-
sociated with herpes zoster ophthalmicus
[17, 18]. When the maxillary and mandibular
branches of the trigeminal nerve are involved
oral herpes zoster may develop that involving
the hard palate, uvula, tonsillar area and ma-
xilla (second branch) or anterior part of the
tongue, the floor of the mouth, the buccal
mucous membrane and mandible (third
branch) (Figure 1). In orofacial zoster, toot-
hache may be the presenting symptom some-
times without mucosal lesions [12, 19].

The facial nerve (seventh cranial nerve) is
most commonly affected cranial nerve and
mainly a motor nerve. When just the external
ear is affected, it is named as herpes zoster
oticus [6, 21]. Pressure on the facial nerve
motor fibres may evolve into facial palsy. The
vestibulocochlear nerve (eighth cranial nerve)
and the facial nerve involvement complete the
classical triad of the Ramsay–Hunt syndrome;
herpes zoster of external ear or tympanic
membrane, ipsilateral facial paralysis and
auditory symptoms [22, 23]. Compression of
the vestibulocochlear nerve may cause audi-
tory symptoms which are sensorineural hea-
ring loss, tinnitus, dizziness and vertigo.
Involvement of the nervus intermedius or its
geniculate ganglion would impair taste sen-
sation from the anterior two-thirds of the ton-
gue and alter lacrimation [19, 24]. Herpes
zoster oticus accounts for about 10% of cases
of facial palsy. The paralysis is usually com-
plete and full recovery occurs in only about
20% of untreated cases. There is permanent
hearing loss in about one-third of these pati-
ents. Maxillary and mandibular alveolar bone
necrosis and limited or widespread loss of
teeth may result [6, 19].

Meningoencephalitis and myelitis have been
reported in 0.2% to 0.5% of patients and are
associated with headache, fever, photopho-
bia, meningeal irritation, vomiting, nerve pal-
sies, or altered mental state. Neurologic
symptoms usually start within the first 2
weeks of onset of the skin lesions. It is belie-
ved that encephalitis is immune mediated
rather than a consequence of viral invasion
[24, 25]. Patients at highest risk are those
with trigeminal and disseminated zoster, as
well as the immunosuppressed. The mortality
rate is high (10% to 20%); but most survivors
recover completely. To verify the diagnosis is
very hard due to the fact that the virus is ra-
rely isolated from the spinal fluid. Cell counts
and protein concentration of the spinal fluid
are elevated in encephalitis and in approxi-
mately 40% of typical zoster patients [24, 26]. 

Chronic VZV encephalitis is seen almost exc-
lusively in patients with AIDS or other condi-
tions with depressed cellular immunity.
Diagnosis is difficult, since the encephalitis
may develop months after an episode of her-
pes zoster. Multifocal white matter lesions
with small vessel vasculitis and demyelina-
tion are seen in pathology. The clinical fin-
dings are usually subacute with headache,
fever, mental status changes, seizures, and
focal neurologic defects, including aphasia,
hemiplegia, and visual field cuts. Magnetic re-
sonance imaging studies and examination of
CSF reveal diagnostic clues. The clinical co-
urse is usually progressive deterioration and
death [24, 27]. 

Delayed contralateral hemiparesis is a rare
but serious complication of herpes zoster that
can occur weeks to months following herpes
zoster ophthalmicus. Direct VZV invasion of
cerebral arteries by extension along intracra-
nial branches of the trigeminal nerve, resul-
ting in inflammation of the internal carotid
artery or one of its branches on the side of the
rash [24]. Headache and hemiplegia are typi-
cal presentations. CSF examination shows
mononuclear cell pleocytosis and increased
protein. Arteriography is usually diagnostic
and demonstrates inflammation, narrowing,
and thrombosis of the proximal branches of
the anterior or middle cerebral artery. Antivi-
ral therapy is advised due to presence of VZV
in the inflamed arteries, but it is difficult to
assess benefit of drug since irreversible ce-
rebral infarction has often occurred by the
time of diagnosis. The mortality rate is 20%-
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25% and risk of permanent neurologic seque-
lae among survivors is high [24, 28]. 

A late CNS complication of ophthalmic zoster
is granulomatous cerebral angiitis with
symptoms often occur weeks to months after
the attack. This has been associated with a
rather high mortality rate (15%) and may pre-
sent as transient ischemic attacks, stroke, or
isolated or multiple cerebral infarctions. Ra-
rely, zoster involvement of the vagus nerve or
its ganglia can result in dysphagia, nausea,
vomiting, gastric upset and cardiac irregula-
rities. Motor paralysis from direct extension
from the sensory ganglion to anterior horn
cells occurs in 1% to 5% of patients with zos-
ter. This paralysis usually occurs in the first
2 to 3 weeks after rash onset and can persist
for several weeks. Localized motor deficien-
cies are found in up to 20% of patients with
zoster involving the facial nerve or the nerves
of the extremities [24]. A neurogenic bladder
with urinary hesitancy or urinary retention
has reportedly been associated with involve-
ment of the sacral dermatome S2, S3, or S4.
Hematuria, pyuria and erectile dysfunction
may also be present [29]. Colonic spasm, di-
lation, obstipation, constipation, pseudo-obs-
truction, and reduced anal sphincter tone
can occur in abdominal zoster with the invol-
vement of thoracic (T6 to T12), lumbar, or
sacral dermatomes [24, 30]. 

Cutaneous Complications

Usually herpes zoster unilaterally involves a
single dermatome. But involvement of three
dermatomes is considered normal. Although
it is quite rare, two or more nerve involvement
is known as zoster duplex or zoster multiplex
[3,12]. Sometimes, a few vesicles can be
found remote from the primarily affected der-
matome in immunocompetent patients (17%-
35%), which probably result from the path of
small nerve branches or hematogenous
spread of the virus [5,6]. Cutaneous dissemi-
nation of herpes zoster defined as more than
20 vesicles outside the area of primary or ad-
jacent dermatomes and occurs in approxima-
tely 10% of immunocompromised persons [6].
It is a diagnostic dilemma to differ cutaneous
dissemination from recurrent varicella [9,26]. 

The most common complication of herpes
zoster is bacterial superinfection of skin lesi-
ons, caused most often by Staphylococcus

aureus or Streptococcus pyogenes. Elderly,
malnourished, debilitated, or immunosupp-
ressed patients tend to have a more virulent
and extensive course of disease (bullous or
hemorrhagic zoster). The entire skin area of a
dermatome may be lost after diffuse vesicu-
lation. Large adherent crusts promote infec-
tion and increase the depth of involvement.
Bacterial cellulitis can accentuate the necro-
sis and scarring (sometimes hypertrophic or
keloidal). Zoster gangrenosum is necrotizing
soft tissue infection following herpes zoster.
In some cases, septicemia can develop [3,8]. 

The most commonly reported atypical lesions
are multiple hyperkeratotic papules that fol-
low no dermatomal pattern. These lesions
may be chronic, persisting for months or
years, and are sometimes associated with
acyclovir-resistant strains of VZV [24]. A se-
cond dermatologic variant is ecthymatous
VZV lesions, which present with multiple
large (10-30 mm) punched-out ulcerations
with a central black eschar and a peripheral
rim of vesicles. Postherpetic hyperhidrosis,
gustatory flushing and sweating are inters-
ting complications that reported anecdotally
[31,32].

After herpes zoster healed, various skin lesi-
ons may develop within the affected derma-
tome, perhaps analogous to the long-standing
immunologic ocular and CNS reactions seen
in ophthalmic zoster. Lesions usually appear
within a month, and rarely, longer than 3
months after the zoster. The term “isotopic
response” describes the occurrence of a new,
unrelated disease that appears at the same
location as a previously healed disease [33].
Zoster is one of the most common causes of
the isotopic response. A first review on this
topic along with pathogenic hypotheses was
presented by Wolf et al. in 1995 [34]; then
Tuzun et al. proposed the name “Wolf's isoto-
pic response” [35]. Various hypotheses have
been proposed such as viral, immunological,
neurological, and vascular etiologies regar-
ding pathogenesis of this phenomenon [36].
Isotopic response developed site is accepted
as locus minoris resistentiae (site of least re-
sistance) so it is vulnerable for development
of secondary disease [8,37]. A long list of skin
diseases have been reported in areas of hea-
led zoster as Wolf's isotopic response. Most
frequently granulomatous skin reactions
such as typical granuloma annulare, to sar-
coidal reactions, or even granulomatous vas-
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culitis have been reported. Less commonly re-
ported other skin diseases includes malig-
nant tumors (breast carcinoma, squamous
cell carcinoma, basal cell carcinoma, metas-
tasis), leukemic or lymphomatous infiltrati-
ons, dysimmune reactions (lichen planus,
lichen sclerosus), infections (dermatophyto-
sis, verrucae), comedonic-microcystic reacti-
ons (acne, milia) [36, 38]. 

Herpes zoster in pregnancy: By contrast with
varicella, there is almost never vertical trans-
mission of VZV, if herpes zoster develops in
pregnancy.

Conclusion

Most clinicians easily diagnose typical clinical
signs and symptoms of herpes zoster. Howe-
ver, in certain circumstances and in special
populations, VZV infection can present with
rare manifestations and can cause potentially
life-threatening complications. Clinicians
must be aware of these presentations and be
prepared to perform appropriate diagnostic
studies.

References
1.      Volpi A. Severe complications of herpes zoster. Her-

pes 2007; 14: 35-39. PMID: 17939894

2.      Abendroth A, Arvin AM, Moffat JF. Varicella-zoster
Virus. 1st ed. Berlin, Springer, 2010; 44-45.

3.      Gross G, Schöfer H, Wassilew S, Friese K, Timm A,
Guthoff R, Pau HW, Malin JP, Wutzler P, Doerr HW.
Herpes zoster guideline of the German Dermatology
Society (DDG). J Clin Virol 2003; 26: 277-289. PMID:
12637076

4.      Koskiniemi M, Piiparinen H, Rantalaiho T, Eränkö P,
Färkkilä M, Räihä K, Salonen EM, Ukkonen P, Vaheri
A. Acute central nervous system complications in va-
ricella zoster virus infections. J Clin Virol 2002; 25:
293-301. PMID: 12423693

5.      Straus SE, Oxman MN, Schmader KE. Varicella and
Herpes Zoster. In: Fitzpatrick's Dermatology in Ge-
neral Medicine. Eds. Wolff K, Goldsmith LA, Katz SI,
Gilchrest BA, Paller AS, Leffell DJ. 7th Ed. New York:
McGraw Hill; 2008; 1885-1898.

6.      James WD, Berger TG, Elston DM. Zoster (Shingles,
Herpes Zoster). Andrews’ Diseases of the Skin. Clini-
cal Dermatology. 10th ed. Philadelphia, Saunders
Elsevier, 2006; 379-384.

7.      Oaklander AL. Mechanisms of pain and itch caused
by herpes zoster (shingles). J Pain 2008; 9: S10-18.
PMID: 18166461 

8.      Lautenschlager S, Stockfleth E. Human herpes viru-
ses; varicella zoster virus. In: Braun-Falco’s derma-
tology. Burgdorf WHC, Plewig G, Wolff HH,

Landthaler M. 3rd Ed. Germany, Springer, 2009; 84-
90.

9.      Weinberg JM. Herpes zoster: epidemiology, natural
history, and common complications. J Am Acad Der-
matol 2007; 57: S130-135. PMID: 18021864 

10.  Tyring SK. Management of herpes zoster and post-
herpetic neuralgia. J Am Acad Dermatol 2007; 57:
S136-142. PMID: 18021865 

11.  Whitley RJ, Volpi A, McKendrick M, Wijck A, Oaklan-
der AL. Management of herpes zoster and post-her-
petic neuralgia now and in the future. J Clin Virol
2010; 48: S20-28. PMID: 20510264 

12.  Arvin AM, Gershon AA. Varicella-Zoster Virus; Viro-
logy and Clinical Management. 1st ed. England,
Cambridge University Press. 2000; 276-317.

13.  Opstelten W, McElhaney J, Weinberger B, Oaklander
AL, Johnson RW. The impact of varicella zoster virus:
chronic pain. J Clin Virol 2010; 48: S8-13. PMID:
20510265 

14.  Oaklander AL, Bowsher D, Galer B, Haanpää M, Jen-
sen MP. Herpes zoster itch: preliminary epidemiologic
data. J Pain 2003; 4: 338-343. PMID: 14622691 

15.  Özdemir M, Tüzün Y. Herpes zoster and pruritus. Int
J Dermatol 2004; 43:779-780. PMID: 15485542

16.  Betts RF. Vaccination strategies for the prevention of
herpes zoster and postherpetic neuralgia. J Am Acad
Dermatol 2007; 57: S143-S147. PMID: 18021866 

17.  Habif TP. Warts, herpes simplex, and other viral in-
fections; Herpes Zoster. In: Clinical Dermatology: A
Color Guide to Diagnosis and Therapy. 5th ed. Edin-
burgh, Mosby Elsevier, 2010; 474–478.

18.  Womack LW, Liesegang TJ. Complications of herpes
zoster ophthalmicus. Arch Ophthalmol 1983; 101:
42-45. PMID: 6600391  

19.  Atherton DJ, Gennery AR, Cant AJ. Varicella-zoster
Virus. In: Rook’s Textbook of Dermatology. Eds.
Burns T, Breathnach S, Cox N, Griffiths C. 8th Ed.
Oxford, Blackwell, 2010; 33.22-33.28.

20.  Tugal-Tutkun I, Otük-Yasar B, Altinkurt E. Clinical
features and prognosis of herpetic anterior uveitis: a
retrospective study of 111 cases. Int Ophthalmol
2010; 30: 559-565. PMID: 20857175 

21.  Choo PW, Donahue JG, Manson JE, Platt R. The epi-
demiology of varicella and its complications. J Infect
Dis 1995; 172: 706-712. PMID: 7658062. 

22.  Madkan V, Sra K, Brantlay J, Carrasco D, Mendoza
N, Tyring SK. Varicella-zoster virus (HHV-3). In: Der-
matology. Eds. Bolognia JL, Jorizzo JL, Rapini RP.
2nd Ed. Philadelphia, Mosby, 2008; 1204 -1208.

23.  Kim JH, Chung PW, Oh S, Hong SB, Chung CS, Jung
CW, Kim ST, Hong SD, Seo DW. Ramsay Hunt
syndrome complicated by a brainstem lesion. J Clin
Virol 2007; 39:322-325. PMID: 17604687 

24.  Gnann JW Jr. Varicella-zoster virus: atypical presen-
tations and unusual complications. J Infect Dis
2002; 186: S91-98. PMID: 12353193 

25.  Arvin AM. Varicella-zoster virus. Clin Microbiol Rev
1996; 9: 361-381. PMID: 8809466  

26.  McCrary ML, Severson J, Tyring SK. Varicella zoster
virus. J Am Acad Dermatol 1999; 41: 1-16. PMID:
10411403 

J Turk Acad Dermatol 2011; 5 (2): 1152r1. http://www.jtad.org/2011/2/jtad1152r1.pdf

Page 6 of 7
(page number not for citation purposes)



27.  Persson A, Bergström T, Lindh M, Namvar L, Studahl
M. Varicella-zoster virus CNS disease - viral load, cli-
nical manifestations and sequels. J Clin Virol 2009;
46: 249-253. PMID: 19709927

28.  Song HJ, Hong WK, Lee HS, Choi GS, Shin JH. Her-
pes zoster complicated by delayed intracranial hae-
morrhage. Clin Exp Dermatol 2009; 34: 518-519.
PMID: 19120386 

29.  Erol B, Avci A, Eken C, Ozgok Y. Urinary retention,
erectile dysfunction and meningitis due to sacral her-
pes zoster: a case report and review of the literature.
Urol Int 2009; 82: 238-241. PMID: 19322017 

30.  Hong JJ, Elgart ML. Gastrointestinal complications
of dermatomal herpes zoster successfully treated
with famciclovir and lactulose. J Am Acad Dermatol
1998; 38: 279-280. PMID: 9486692 

31.  Chopra KF, Evans T, Severson J, Tyring SK. Acute
varicella zoster with postherpetic hyperhidrosis as
the initial presentation of HIV infection. J Am Acad
Dermatol 1999; 41: 119-121. PMID: 10411424

32.  Drummond PD, Boyce GM, Lance JW. Postherpetic
gustatory flushing and sweating. Ann Neurol 1987;
21: 559-563. PMID: 3606044

33.  Göksügür N. Linear IgA dermatosis after herpes zos-
ter; Wolf's isotopic response. Int J Dermatol 2008;
47: 1087. PMID: 18986367

34.  Wolf R, Brenner S, Ruocco V, Filioli FG. Isotopic res-
ponse. Int J Dermatol 1995; 34: 341-348. PMID:
7607796

35.  Tüzün Y, İşçimen A, Göksügür N, Demirkesen C,
Tüzün B. Wolf's isotopic response: Trichophyton rub-
rum folliculitis appearing on a herpes zoster scar. Int
J Dermatol 2000; 39: 766-768. PMID: 11095197

36.  Ruocco V, Ruocco E, Ghersetich I, Bianchi B, Lotti T.
Isotopic response after herpesvirus infection: an up-
date. J Am Acad Dermatol 2002; 46: 90-94. PMID:
11756952

37.  Wolf R, Lotti T, Ruocco V. Isomorphic versus isotopic
response: data and hypotheses. J Eur Acad Dermatol
Venereol 2003; 17: 123-125. PMID: 12705738

38.  Wolf R, Ruocco V, Filioli FG. Isotopic response. Br J
Dermatol 1997; 136: 466-467. PMID: 9115937

J Turk Acad Dermatol 2011; 5 (2): 1152r1. http://www.jtad.org/2011/5/jtad1152r1.pdf

Page 7 of 7
(page number not for citation purposes)


	Abstract
	Neurologic and Ocular Complications
	Herpes Zoster and Pain
	Cutaneous Complications
	Conclusion
	References

